Background: Musculoskeletal pain is common in elderly persons. Analgesic use is high in the elderly and may involve unacceptable risk in individuals with chronic pain. Our aim was to compare the socio-demographic characteristics of elderly subjects with musculoskeletal disorders (MSD) and to assess medication use and clinical evolution of musculoskeletal pain according to physician prescribing preference: homeopathy (Ho) group, conventional medicine (CM) group, or mixed prescription (MX) group. Methods: The EPI3 study was a 1 year observational survey carried out among general practitioners in France between March 2007 and July 2008. This sub-analysis was carried out on elderly subjects aged $70 years from the original EPI3 cohort. Socio-demographic data were collected at inclusion using a self-administered patient questionnaire and medical data were recorded for each patient. Quality of life was measured using the Short Form-12 questionnaire. Patients completed a structured telephone interview on their functional status (evaluated with the QuickDash questionnaire, EIFEL scale or Lequesne index) within 72 hours of inclusion. This telephone interview was repeated at 1, 3, and 12 months. Drug exposure was also assessed during these interviews. Results: 146 patients (mean age ± standard deviation: 75.8±4.8 years) were analyzed (80.1% female, 74.7% MSD of the spine or lower limbs, 64.4% chronic MSD). Patients in the CM and MX groups were 3.7 times or 2.5 times more likely (odds ratio [OR] =3.71, 95% confidence interval [CI]: 1.12−12.30; OR =2.52, 95% CI: 1.05−6.05; respectively) to have used non-steroidal anti-inflammatory drugs (NSAIDs) than those in the Ho group. In contrast, analgesic use was comparable in the three groups (OR =1.06 [CM versus Ho], 95% CI: 0.09−12.11; OR =0.34 [MX versus Ho], 95% CI: 0.07−1.57). Overall functional score evolution was similar in the three groups over time (P=0.16). Conclusion: NSAID use was significantly higher in elderly MSD patients consulting a conventional practice general practitioner. In contrast, analgesic use and MSD evolution were similar in the three groups. Consulting a homeopathic physician for MSD management does not appear to represent a loss of therapeutic opportunity, and decreases the use of NSAIDs.
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Danno et al augmenting health care costs. In a population-based survey carried out between 1993 and 2006, the prevalence of disabling MSP in Spanish adults ranged from 5.5%-7.3%. 1 Another Spanish National Health survey reported a 1 year prevalence of neck pain of 19.5% and a 1 year prevalence of lower back pain of 19.9%, with people 31-50 years of age, 1.5 times more likely to report lower back pain than those in the 16-30 year age group. 2 In Japan, the prevalence of chronic MSP was 15.4% and was highest in subjects in the 30-50 year age range. The most common sites of pain were the lower back, neck, shoulder, and knee. 3 Chronic MSP is more common in women than in men 1, 2 and is related to a number of factors, including low income/unemployment, accidents in the previous year, low educational level, age 45-64 years (in women only), obesity, sedentary lifestyle, and presence of comorbid chronic diseases. 1 The prevalence of MSP is particularly high in older subjects. In a community-based survey of 5,093 ambulatory subjects aged $65 years in the USA, 42% reported MSP in the first year of the study, 32% reported chronic pain lasting for 3 or more years and 32% reported intermittent pain. 4 MSP in elderly persons is frequently associated with depression, [4] [5] [6] a risk of falls, 6, 7 sleep difficulty, 8 mobility limitation, 5,9-11 and poor QoL. 12 The risk of disability increases with the number of sites affected by MSP. 13 Analgesics are the most common drugs used by community-dwelling adults $75 years of age, and pain in the previous month is reported by over 70% of these analgesic users.
14 Despite taking analgesics, however, many elderly subjects remain in pain. 3, 15 Thus, the appropriateness of this medication in these individuals is questionable. Furthermore, elderly subjects often receive polymedication for several comorbidities and may take analgesic drugs for pain relief along with ten or more other non-analgesic medicines. Polymedication use is commonly associated with the appearance of iatrogenic adverse events and drug interactions, which are directly related to the number of drugs being taken. 16 Iatrogenic side effects are responsible for 10% of hospital admissions in individuals .65 years of age and .20% in subjects aged .80 years. 17 Cardiovascular drugs, anti-vitamin K, psychotropics, anticoagulants, and non-steroidal anti-inflammatory drugs (NSAIDs) are the main drugs associated with side effects. 18, 19 An effective solution is therefore required to prevent inappropriate drug use whilst managing MSP in the elderly population.
In this report, we describe a sub-analysis of the data from the EPI3 general practice survey carried out previously in France. 20, 21 An earlier report from this study described the effect of physician practicing preferences (PPP) on exposure to NSAIDs in adults with musculoskeletal disorders (MSD) in primary care. 21 This sub-analysis was carried out on a sub-population of the original EPI3-MSD cohort. Our aim was to compare the socio-demographic and clinical characteristics of elderly subjects $70 years of age consulting general practitioners (GPs) with three types of prescribing preference: homeopathy (Ho) only group; mixed prescription (MX) group, patients consulting physicians prescribing conventional plus homeopathic medicines; and conventional medicine (CM) only group; and to assess the therapeutic management of these subjects in terms of medication use and clinical evolution of MSP.
Methods study design and participants
The EPI3 study was a 1 year observational survey carried out among a representative sample of GPs and their patients in France between March 2007 and July 2008. 20, 21 The study participants were selected by two-stage sampling, as described previously. 20, 21 Briefly, GPs, randomly selected from the French national directory of physicians, were invited to participate. Recruitment was stratified according to PPP, which was self-declared by the GPs and categorized into three groups: i) physicians who prescribed strictly conventional medicine (CM group); these GPs declared that they never or rarely use homeopathy or complementary and alternative medicines (CAM); ii) physicians who used CAM regularly in a mixed practice (MX group); and iii) registered homeopathic GPs (Ho group) who mainly prescribed homeopathic medicines. Participating physicians completed a short telephone questionnaire allocating them to one of these three categories. GP selection continued until the sampling ratios reached 2:1 and 3:2 for the MX and Ho groups, respectively, relative to the CM group. These ratios accounted for the variety of practices, particularly in the MX group, which does not represent a single professional entity. 20, 21 During a second stage of sampling, one consultation day was selected for each participating GP to survey all patients attending the practice on that day.
MSD subjects in the original study were included if their health status and literacy level allowed them to complete a self-administered questionnaire. 
Data collection
The collection of data for the original EPI3 cohort is described in detail elsewhere. 20, 21 Briefly, on the chosen consultation day for each practice, eligible patients completed a self-administered questionnaire including the following socio-demographic and functional data: age, sex, education, employment status, complementary insurance, hospitalization and medical visits in the previous 12 months, smoking status, alcohol intake, physical activity, height, weight, and health-related QoL assessed using the Short Form-12 (SF-12) questionnaire. 22 The GPs completed a medical questionnaire for each patient listing: the main reason for consultation; up to five comorbidities present on that day; and for each comorbidity, the duration of the current episode of the problem. Diagnoses were coded by a trained archivist using the ninth revision of the ICD (ICD9).
Within 72 hours of recruitment, participating MSD patients received a telephone call and were asked to complete a structured interview on their current functional status. The interview consisted of the French adaptation of the RolandMorris questionnaire (EIFEL) for back pain, the QuickDash for MSP of the upper limbs and the Lequesne for MSP of the lower limbs. [23] [24] [25] This telephone interview was repeated at 1, 3, and 12 months. Drug exposure was assessed during the interviews using a standardized method known as Progressive Assisted Backward Active Recall. 26 Briefly, at inclusion in the study, patients were given a booklet describing the interview and including a list of commonly used drugs for MSD. The reference period for drug exposure was the previous month at the 1 month interview, and the previous 2 months at the 3 and 12 month interviews. All medications for MSD listed by the patients were entered into a database that automatically assigned them their corresponding Anatomical Therapeutic Chemical (ATC) codes, revision 2009.
Loss of therapeutic opportunity for elderly MSD patients was assessed during the 12 month follow-up period. This was defined as progression from a non-chronic MSD at inclusion to a chronic MSD and by the development of anxiety/ depression, defined as the start of psychotropic treatment during the 12 month follow-up period. statistical analyses MSD progression was determined by measuring functional scores at 1, 3, and 12 months; these were then compared to the score at the 72 hours interview (baseline value). Functional scores were standardized at 100 points from their original scales. The higher the standardized functional score, the greater the functional disability. Changes in functional score were categorized for each individual as: improved = 12 month functional score 12.5 points (standardized over 100) higher than baseline value; or not improved = functional score otherwise. 27 The proportion of improved patients was compared in the three groups by multiple logistic regression analysis, adjusting for baseline functional score, PPP (CM, MX, and Ho), follow-up time, sex, physician role (regular physician or not), and SF-12 score at inclusion.
Exposure of elderly MSD patients to NSAIDs (ATC codes starting with M01A [anti-inflammatory and antirheumatic products, non-steroidal]) and analgesics (ATC codes starting with N02A [opioids] and N02B [other analgesics and antipyretics]) in the MX and CM groups was compared to exposure in the Ho group. Drug exposure was first dichotomized as exposed or not exposed at least once during any of the three time intervals, and groups were further compared using logistic regression analysis adjusting for baseline functional score, sex, and SF-12 scores at inclusion. The physician's role (regular physician or not) could not be incorporated in this model.
All analyses were performed using SAS version 9.2 (SAS Institute Inc., Cary, NC, USA).
Results
Characteristics of the study population
Of the 8,559 patients recruited to the EPI3 cross-sectional study, 1,840 (21.5%) were adults consulting mainly for an MSD, of whom 1,143 (62.7%) patients recruited by 825 GPs across France consented to participate, comprising the EPI3-MSD study database. 21 From this database, the current analysis included 146 patients aged $70 years (mean age: 75.8±4.8 years) recruited by 119 GPs. The composition of the three groups of patients according to PPP is shown in Figure 1 . The socio-demographic and clinical characteristics of the patients according to PPP are summarized in Table 1 . Over three quarters (80.1%) of the patients were female, 74.7% had an MSD localized to the spine or lower limbs and 64.4% had a chronic MSD.
T h e r e wa s n o s i g n i f i c a n t d i ff e r e n c e i n t h e socio-demographic characteristics (sex, age), alcohol consumption, hospitalization, medical imaging, and selected according to the inclusion criteria 
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Danno et al physiotherapy in the previous year, MSD (diagnosis and chronicity) and QoL (evaluated with the SF-12) between the three groups of patients at inclusion (Table 1) . However, the patients in the three groups differed significantly according to their smoking history, status of GP consulted (regular physician or not) and their functional capacity at 72 hours (evaluated with the QuickDash questionnaire, EIFEL scale or Lequesne index). The Ho group contained significantly more patients who had never smoked than the CM group (78.7% versus [vs] 50.0%, respectively; P=0.034). Patients who consulted a conventional-medicine or mixed-prescribing physician (CM or MX groups) declared more often that this physician was their regular GP, compared with those who consulted a homeopathic physician (Ho group) (79.2% and 82.0% vs 52.2%, respectively; P,0.001). Finally, patients in the CM group had a statistically higher functional score (49.6±21.7) (ie, greater functional disability) at inclusion than patients in the Ho group (35.8±19.3) (P=0.008) or MX group (37.2±22.9) (P=0.017).
Over 65% of patients in each group had a comorbidity at inclusion. The most frequent comorbidities in all three groups were circulatory problems (Table 1) .
Treatments prescribed at inclusion
The content of the prescriptions given to the elderly MSD patients at inclusion is coherent with the PPP for the three groups. No patients in the CM group were prescribed a homeopathic medicine vs 15.3% in the MX group and 74.6% in the Ho group (Table 1) . Conversely, patients in the Ho group were prescribed conventional medicines less often than those in the CM group (59.3% vs 100% of prescriptions, respectively) and were more often prescribed medicines such as vitamins, minerals, and trace-elements (32.2% vs 8.7%) ( Table 1) . Patients in the CM group were three times more likely to be prescribed analgesics and NSAIDs than those in the Ho group.
Evolution of MsD
The level of long-term participation in this study was satisfactory and only 15.8% of patients were lost to telephone follow-up at 12 months. Figure 2 shows the evolution of MSD according to the standardized functional scores for each group over the 12 month follow-up period. A decrease in functional score at 1 month was observed in the Ho group (mean score 37.5 at 72 hours and 27.1 at 1 month) but not in the other two groups. However, analysis of covariance (ANCOVA) for repeated measures showed no significant difference in evolution of functional scores between the three groups over time (P=0.16).
In contrast, for individual scores, a higher proportion of patients in the Ho group improved over the 12 month follow-up period compared with the CM and MX groups (40.0% vs 22.2% vs 13.0%, respectively) (data not shown).
Medication use during the 12 month study
At end of study, the probability of having used analgesics during the 12 Figure 2 Evolution of the functional score of the three groups of MsD patients (n=99), as a function of prescribing practice of the physician consulted at inclusion. Notes: analysis of MsD evolution was based on available functional scores from patients (n=99) at follow-up telephone interview. in total, 13 (54.2%), 45 (73.8%), and 41 (67.2%) patients were included from the CM, MX, and ho groups, respectively. scores obtained from the EiFEl scale 23 and lequesne index 25 were standardized to 100, and represented here as mean standardized functional score at each time point, on a scale of 0 to 100 (the higher the score, the greater the functional disability). Abbreviations: CM, conventional medicine; MX, mixed prescription; ho, homeopathy; MsD, musculoskeletal disorders; h, hours. (Table 2) . Overall, 95.5% of patients in the CM group declared that they had used analgesics vs 87.5% in the Ho group and 84.5% in the MX group.
In contrast, patients in the CM group were 3.7 times more likely (OR =3.71 [95% CI: 1.12-12.30]), and patients in the Table 1 (Table 2) . At the 12 month follow-up, 63.6% of patients in the CM group declared that they had used NSAIDs vs 28.6% in the Ho group and 50.0% in the MX group. At the 12 month follow-up, 22.7% and 20.7% of patients in the CM and MX groups, respectively, stated that they had used homeopathic medicines vs 85.7% of patients in the Ho group (Table 2) .
Medical imaging was used more often during the 12 month follow-up period in the CM group (81.8%) than in the MX (58.6%) and Ho (58.9%) groups (Table 3) . In contrast, patients in the MX group (50.0%) and Ho group (42.9%) were more likely to have had physiotherapy than those in the CM group (36.4%) ( Table 3) .
Among the 123 patients who took part in an end of study interview and who did not take psychotropic drugs at inclusion, 13 patients (10.6%) had used psychotropic medications during the follow-up period. It is not possible to carry out a statistical evaluation of the association between PPP (CM, MX or Ho) and use of psychotropics, however, due to the small number of events recorded.
Discussion
To our knowledge, this sub-analysis of the EPI3-MSD cohort is the first to provide comparative data on the management of MSD in elderly subjects aged $70 years according to PPP. Our results show that elderly subjects who consulted a conventional prescribing-practice physician at inclusion used more NSAIDs than those who consulted a homeopathic or mixed prescribing-practice physician. Elderly patients who consulted a conventional-medicine physician were 3.7 times (OR =3.71 [95% CI: 1.12-12.3]) more likely to be prescribed NSAIDs than those who consulted a homeopathic physician. This increased prescription of NSAIDs by conventional-medicine physicians is most likely due to the GPs' prescribing preference, but could also be due to the fact that patients consulting a conventional prescribingpractice physician had higher functional scores and therefore a greater level of disability at inclusion than those consulting mixed prescribing-practice or homeopathic physicians. Whatever the reason, the difference in NSAID use did not appear to affect the long-term outcome of these elderly MSD patients, because the evolution of functional scores over the 12 months was statistically similar in the three treatment groups (CM, MX, and Ho).
In contrast to the use of NSAIDs, and despite the fact that significantly more patients in the CM group were prescribed analgesics at inclusion than in the other two groups, analgesic use over the 12 month study was comparable in the three groups of patients (87.5% of patients used analgesics during Notes: *Odds ratios compared with ho group obtained from logistic regression analysis controlling for physician category, sex, functional score at baseline, and sF-12 scores at inclusion (n=130 subjects included in the analysis); **odds ratios compared with ho group obtained from logistic regression analysis controlling for physician category, sex, functional score at baseline, and sF-12 scores at inclusion (n=118 subjects were included in the analysis). CM (conventional medicine) group: patients consulting physicians prescribing conventional medicines only; MX (mixed prescription) group: patients consulting physicians prescribing conventional plus homeopathic medicines; ho (homeopathy) group: patients consulting physicians prescribing homeopathic medicines only. Abbreviations: CI, confidence interval; NSAIDs, non-steroidal anti-inflammatory drugs; Or, odds ratio; sF-12, short Form-12 questionnaire. 
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gP preferences for conventional/homeopathic medicines in elderly with MsD follow-up), presumably because many patients purchased these drugs over-the-counter or already had them at home in their medicine cabinets. It is noteworthy that functional scores did not differ significantly between inclusion and at the 12 month follow-up in any of our three treatment groups, which is coherent with previous observations that many elderly subjects remain in pain and continue to have significant functional disability despite taking analgesics. 3, 11, 15 Elderly subjects frequently receive polymedication, defined as the concurrent use of five or more drugs. 28 It has been reported that 40% of elderly subjects in the USA use polymedication, while 12% of persons aged $65 years take ten or more drugs on a daily basis. 28, 29 Similar levels of use have been reported in Europe. 30 The problems associated with polymedication in the elderly, including altered drug action, adverse reactions, and adverse interactions, have been well documented. 31, 32 The risk of side effects and drug interactions is directly related to the number of drugs being taken. 16 Prybys et al showed that the risk of an adverse drug reaction is 60% in subjects who take five or more drugs and 80% in those who take seven or more. 33 Furthermore, adverse drug reactions were the fifth leading cause of death in the USA in 1998. 34 Many of the drugs taken by elderly patients are inappropriate. An update of the Beers criteria for potentially inappropriate medication use in older adults recommends 48 individual medications or classes of medications to be avoided in older adults, and 20 medications to be avoided in older adults with specific conditions. Sixty-six of these potentially inappropriate drugs are considered to have side effects of high severity. 35 Management of mild to moderate pain is traditionally based on the use of NSAIDs or the analgesic, paracetamol. NSAIDs are often poorly tolerated due to gastrointestinal side effects and may in severe cases cause peptic ulcers, perforation, and bleeding. 36, 37 NSAIDs are not recommended in elderly subjects with gastric or duodenal ulcers 35 and current guidelines focus on paracetamol as the first-line choice for the management of chronic MSP. 38 However, our results suggest that analgesics may also be inappropriate, because they do not appear to bring about long-term relief in many elderly patients with MSP.
Some authors have recommended that drug treatment should be avoided in the elderly, if possible, and that complementary and alternative approaches should be tried first for non-acute conditions. 31, 32 Cognitive behavioral therapy, spinal manipulation, mobilization, and exercise all have moderate efficacy for the treatment of chronic or subacute lower back pain and neck pain. 39, 40 In a more recent study of elderly patients aged $75 years, a comprehensive geriatric assessment and individually tailored multifactorial intervention including physical activity counselling and supervised resistance training had a positive effect on mobility and MSP. 41 The integration of CAM, including homeopathy, into conventional medical practice for chronic and subacute conditions such as MSP could greatly reduce the use of some medications and the prevalence of adverse reactions associated with polymedication. 28 
strengths and limitations
Our study has a number of strengths. Firstly, MSD patients were identified from a large sample of patients consulting for any reason in primary care, meaning the study was more likely to be representative of a real-life population. Patients were followed and their MSD was assessed over a long period of time (12 months). Drug exposure was obtained from patient interviews using a previously validated method, 26 although the assessment period only covered 5 months of the 12 month study, and therefore, true exposure was likely to have been underestimated. However, the fact that the same method of assessment was used for all patients reduces the possibility of bias in the estimation of exposures. Combining medical information on diagnoses with patient-assessed information on drug utilization, obtained using a validated questionnaire, 26 provided an additional level of control for the quality of the study data.
The study is limited by the fact that only restricted measures (MSD functional scale) were included to assess MSD evolution according to PPP. Furthermore, the three treatment groups were not comparable in terms of size and severity of MSD at inclusion. The CM group was smaller than the other two groups (MX and Ho) and functional disability linked to MSD was greater in the CM group at inclusion. Moreover, those elderly patients who required a home visit from their GP were not included in the analysis. Thus, it is possible that prescriptions may vary according to functional severity as well as PPP. Finally, the proportion of patients taking analgesics in each group was similar, and therefore, patients in the Ho group were not strictly homeopathy users only. This is difficult to control for in a longitudinal survey, because analgesics are freely available over-the-counter and do not require a medical prescription. Nevertheless, the lack of any statistically significant improvement in MSP over the 12 months shows that analgesics are frequently ineffective and could be replaced by other types of pain or mobility control. In this case, consulting a homeopathic physician for MSD management does not seem to represent a loss of therapeutic opportunity and could reduce the use of NSAIDs in elderly subjects.
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Conclusion
The use of homeopathic medicines for MSP was associated with the decreased use of NSAIDs. NSAID use was significantly higher in elderly patients consulting a conventional prescribing-practice physician than in those consulting a mixed prescribing-practice or homeopathic physician. Patients in the CM group were 3.7 times (OR =3.71 [95% CI: 1.12-12.3]) more likely to use NSAIDs than those in the Ho group. In contrast, the use of analgesics by elderly MSD patients was similar in the three groups (CM, MX, and Ho). Evolution of functional scores of MSD was also similar in the three groups of elderly patients. Consulting a homeopathic physician for MSD management does not seem to represent a loss of therapeutic opportunity.
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